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(57) Abstract 

PROBLEM TO BE SOLVED: To selectively oxidize and 
remove carbon monoxide at low temperature in a 
reformed gas to be supplied to a fuel cell by using 
A-type zeolite carrying specified metal or their alloys 
as an oxidization catalyst. 

SOLUTION: "This catalyst for carbon monoxide removal is 
produced from an A-type zeolite carrying at feast one 
metal selected from a group including Pt, Pd, Ru, Au, 



Rh, and Ir or alloys containing at least two of these 
metals. Cations composing the A-type zeolite preferably 
include at least one metal selected form a group 
including K. Na, Ca, and Mg. A method for removing 
carbon monoxide in a reformed gas to be supplied to a 
fuel cell is carried out by passing the reformed gas, 
which is produced by reforming a hydrocarbon type raw 
material, through the described catalyst for carbon 
monoxide removal at 50-200"C oxfdatlon catalyst 
temperature. In this carbon monoxide removing method, 
the quantity of oxygen to be introduced together with 
the reformed gas Into the catalyst for carbon monoxide 
removal is preferably 0.5-2 times as much as that of 
carbon monoxide in the reformed gas, 
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IMik^m] Pt, Pd, Ru. Au. RhfeWl 
r ^ 6 ft -5>S¥cfc 9 SIR $ tl-5 4>ft < £ t> -fficDr&jg £ 
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im^mi] Pt, Pd, Ru, Au, Rh:fc.fcUU 

fete— m&>±<D&m<D'§i&.&mf$LrzAW}tt5'f h& 

K. Na, C aid£Z£Mgfr<btSL2>m&iomft.£n 
Z>'ptt< ife— «co^S^e>*t^St*«l fete*©— & 

[fS*3t3] K^HHB^KS!«B»«^. 3cft§§. WIE 

*R*5WX0W6!&. *B»«*0*V- K^fb#X£{fc*& 

.m.tf. iflfj&GM **»2 831R«i— K{b^«^5Sfflft*^ 

«&©«s»a^flt»& * #x * (D-mits^m & miz 
E«a>— Kft«*l»*ffl(S*i«#K:K{b«J«iaffi 5 o ~ 2 

imMm 5 ] efcK#x <t*(-^Be-^-fb)^^^36ffl» 

©0. 5~2fefTf»*W#3S4E*©«R»*«&^«*&-r 

[^©pjfflfriaw] 

[00.01] 

mwom-rziUffittm *&wiz. -mtrnm (c 
o) . «p»c«siBf«»©«s»s*«*-r«arji^x«f©« 
ico *a*?w(c^fb ltb^-t 3— m^mm^mm 

[0 0 0 2] 

c © s n. mfattHg©^:*!^*^*^ 1; 

cn«7K*^-lfK£j*/uT-*©{Hijtc-^©ffi^*jp ■ 

SSffl^i. **Ui.^.©**X«SilL^^/tJ6M** 
©**«f# & n. P E F C ©M- tLtfffltSCi !&<T 
€f*. C©^ffi«. ¥^#:Mitffl©X7> hfrift'Slffl 
<b£tUfcD. P E F Cffl t LTti-aT'iS^fTtnT 



[0 0 0 33 cri^"oekIA'xtoj c oigs©<£«^ 
ffiiLTti> cok«5. emte. ju^tK 

^eScHLfceScK^X*. COMl^fflHTCOy 
7 hSi£ (CO + H20-»C02 + H2) ^X* 

(Dcowrto.'4~i. 5%izi&m-rz>jj&T$>z>„ 

C©iaiT?COS:ffiMT'fnH HCP tflMgfg>SS& 
fflHi'J^SSiSftft (HTPAFCT'St. ) ffl© 
»i:LTa«fflT'tS. PEFCffll 
*«©a&®i&©te^£!»±T§fc£>{£tt, P E F c© 
f£Uj)&3[ (50~100t) *tp a F C ©f^iftSSf (*$ 
170*0 iOfcilifcfe, CO»fie£4>&<<t:fc»+ 
p pmU^;H:STT5M*s*D, C O^jSMS/ftt 

[0004] ^r?. c.ow i MM(niix'Pirmm^:mx 

U 2 0 0-3 0 OttlftW^ffll'TCO^Itt 
&T2>M5%tfftt3tiT^Z>. zcDMitP&mizlZ. lift© 

[0 0 0 5] 

^s*^b#iM^ffl^^^ffitt. mmmo^.mm^'bti 

SfeJ6PEFC ©85*4 <h LT fcmm Tr L L 
6. #*Ki«*lifcPdg|£JflV>*fcie>, n^hffitBi 

CO^fiJcSfflHTfc* PEFC©lfitLTffifflTt5 

list?., t»ccoi««fi»nit*tT?*6i». 

[0 0 0 6] zrnzMLT. CO^S«St5*ffi 

5 -rmm^m i^-s^ss-m. c ogKbt-i&Mfcia^te 2 

5 0~3 5 0*CT?<&9, gd^^ffiVi. 7K*felRlB# 

cntsnTi,t5fc6. £© 

^ ^ -> s y-hm Z\ 0 **^tMLT L£v J&titfidb 
5. <fcoT. COS:K«St5i:(l ^S©*?!!*© 
0*©co*fiaT?.. *oMWi;co©*.*iftt?^ 

•£». 
[0 0 0 7] 

fflMSifm. Pt. Pd. Ru. Au. Rh*5cfctf I r 
«> 6 «C 5il «fc 0 a*i$ tl* ^ < t fc — «©&JR 
-a«±©^S©^^te^LfcAgiir^^^ h^Sfe 
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ixmMmmzmimm&mz, 0-20 o-cx-mmznz 

[0 0 0 8] 

fcL AMif^r5"i h&mW£ls. ^tltcPt, Pd, R 
u, Au, Rh&J^I r ^eteSSfsk D iIiR£n-£>4» 

filTH, K, Na, C a *5 £ZfM g <bfcZ>m<k <0 

mn * n * o>u < > *< — m <D&m & <=> tt z> z. t. f>m * l 

0. l~10wt%T'$i?i;i^!fSLK Sfc, Pt 

fitt. efcM^'XifOD-^k^SWO. 5~2fgT&5 
[0 0 0 9] *%il:J:5t, t£*J;<9 fc<g*STCO£ 

5-f h©— it. a«*fi:t&^*aj5E^:tt, n a 

12 [ (A 1 O2) 12 (S i O2) 12] • 2 7H20TS^ 
n, *f t >T*5N a ^«©^i*f t>Tltt§ 
Z\£bT£. rnet'<T*»bTAI-fe't7'f hi 

NaW&WSrNa/ASHf:*^ K £TF. K. Ca. 
M g ©*>©£&* K/ASHf;*-^ K Ca/ASHf:* 
5 -f h , M g / A SHr :* 7 -f h £ »*4<. 
[0 0 10] 01 f;::$%9ircJ:&«&tt*fega©tt»gfll 

f>-^'7^^-> (Na f i on) 1 1 2 ©«-Cjlg5g£ tlT 

ab5o ccD^f4®?icDTy- k^5 tea. esc»§g9^e 

*. Sfc. V-F*fctt. 

asi 2^f,Msns. KifflMiiw^ai^nT 

SSI 1 »C-«fb&*l**&ll 1 0«K»tTt>«. — «Efb 



[0011] 

>&&<Dffimm&mwi (pttt*4. 5wt%) £m 

TJgJfLfc. O^T, ZLtUZtt?^ h©2fg*©5&® 
*«rJjPA*»*i*Ufc« : 5 0 0tTl ^Wi^fiELfc. 
^5bT, 3 w t %©P t SSJ$l/fcN a/ASif^7 
-f h£-#tfr- *tr.. -f 3t->^^S»r J: to p t- *-*B*#f.#- 
Na/ASHf^-f h^HKL-fc. Na/ASft7-i 
Mc:fi»JfcT?2 0 mease***!*. 9 7*c-p»^rM8li* 

^h'^7->5>e^ (II) mttyKDO. 0 lm 
o 1 / 1 *««©FjlfJ£fiS:«TL,fc. cot*. HUfiS 

ttiiu »se*-cijte#fs. 8otT2o»#f B mii. a 

6C3 0 0t;T4^Mbfc„ C5LT, 3wt%© 
P tSSSfUfcNa/AIW?^ h*»it. 
[0 0 12] i2(l JifB©K{bttS*£ffl^#:— SHfcM 
^^3&^g©fi?fig?r^-ro ^^bttJS 2 1H 10-20 
^ ■yv-itC^^V^tj-atl, X^l^iP?®©^ 2tC 
M?nt^5. X^>U7.^3ti© i i : 2;2©^.ffliJtC«t 
— 9—2 3*qESn. SKb«MEf»cK«bfcJtt«»2 4 

^fTs (^fXMfiE : CO : 1 %. CO2 : 2 4%. H2 : 7 

5%) ifflasm«©jtT?aiAUfc. aniKsvtt2 

OOOh-itU — *fl;^*l»*««iiiia©«ia^x 
«f ©^f^a'fttt. *x d7 d v h ^5 7 tc«k 0 JMje u&. 

[0 0 13] Sf. ^A-r-50 2 /CO©ltS:2 (CL- 
T. &*©^T?f^fiEL-feP tSjtNa/ASlif^-^-f 
hftltttE©jaKtt#tt*«^fc. 0 3tC. i©«t©Ii*' 

a/AS^7-f h<D^t)K)iZT)^S.±^m^\ mffilZ 

^mmizjioftmLtzP ts^T^s^Mtt©^*^ 

To 13^6,. PtfifilNa/AIW^^fflUfc 

5o~i5 or©p^i?co«^aian-r, ^ 

tCiftSftTV^It^^ofc. — Ptfij|7 
^-ttMETtt. SfiE*«fi < ttS tc OtlT C 0«fS*«lt 
SPb, -r^T©?SgJKTP tfflJtNa/ASHf^-7-f h 
«fcO i bCOK^ttffi*<«<Jti:ofc. ffl#. yjws^to^ 
2 0 0"CUA±©iaffi76i^<h^^n 
T^SCt^b, PtS^Na/AS-tft7-f hSffl^ 
^.^iit'cfcO, 7;U3^-M«*ffl^-5*^«fct3fci£ST 
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[0014] * it. smm&^zf^ Tj-y&mmzj:*) 

tHK-^SiTCfl^SLfcP tffl»K/Affl-if*5-f K C 
a/ASH?:t7-f K Ma/ASt*t7-f ^fflUfct 

-f h £ffl^£:»-^Jc«> *$t*«^L^^fc©(7) i not 



[ o o i b j 
[3ft i] 





C o as C P P m ) 


s at cc.> 






2 5 


5 0 


3 5 


5 0 


0 


0 


7 5 


0 


0 


10 0 


0 


0 


12 5 


0 


0 


15 0 


0 


0 


17 5 


5 0 


4 0 


2 0 0 


10 5 


9 0 



[0 0 16] 
[*2] 





C Om& (ppm) 




K/A 


N a /A 


C a/A 


Mg/A 


2 5 


3 0 


5 0 


3 0 0 


4 0 0 


5 0 


0 


0 


1 2 5 


16 5 


7 5 


0 


0 


0 


0 


10 0 


0 


0 


0 


0 


1 2 5 


0 


0 


0 


0 


1 5 0 


0 


0 


1 0 0 


12 0 


17 5 


3 5 


5 0 


4 5 0 


5 0 0 


2 0 0 


9 0 


10 5 


8 8 5 


9 0 0 



[0 0 17] Wz. RftfiS£ 1 2 StCi^LT, m 

to met 0, ^ASHf*^ hSfflVifc»-&tfc, 
P t SJ#7;P5 tM«E«k 0 C O JIKtt/h$ < 4-3 T* 

02/COJt**l. 0-2. . 0CD$gfflTte. ifO*^fc 
1SI47 3. 5%7?*0> iAUfef5^£t^T©0 

2^> wr w (c c oift ^ figffi $ nt v > * £ o 

[0 0 18] &lz, P tfi^atttWEttSE^RIftSSB^ 
fc. PtSM3wt%(OlL fiJS»S:£Afcft«Si 

cdp t MnK/Amrz*?^ h&itmis, ^o&vk&m 



S^lOOt, 02/COJt*2tcS^LT, 3wt% 
P tS)$K/ASift7^ KZ)**a«S:fTofct>©T? 

^>^o ^ctoi, o o opm^m^s^x^c 
[ooi9] mz. jsjrrs&«&*;^ mx-r^o-i 

/COJt*2fcLT*«l«t©aiflE«#ttfcP'<&. fflif 
fee ^3KPd, RuSrSJtLfcK/AMif^-^-f htt 

tttic^x, ft«aeic*Jt*«iffl*xi : f>©co»*ftp 

[0 0 2 0] 

[a 3] 



• 
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CGmS. Cp pm) 


U ft CO 


P t 


P d 


R u 


2 5 


3 0 


5 0 


2 5 


5 0 


0 


3 0 


0 


7 5 


0 


0 


0 


1 0 0 


0 


0 


0 


12 5 


0 


0 


0 


1 5 0 


0 


2 0 


0 


1 7 5 


3 5 


5 0 


3 0 


2 0 0 1 


9 0 


1 2 0 


8 0 



[0 0 2 1 ] Ztab^M^V, ift»iCP tffli^A 

^ASHz^-f Hctt, N"a/ASH?*^-f K Ca/ 
ASi?t7-f Mg/AI-t?*7-f h#SrJB^£>iI<h 

t^ e JfiJtt'S&KfclO^T&P t CDHA^ Pd, Ru^ 

[0022] mmm 2» tea 

(P t+Pd) a^FNa/AS-tf^-^-T b£rJ3^T^ 
^0 (Pt+Pd) fififNa/AI-tft^hft 

^ > ^ ^ A £ ffl l> T^2tffi K cfc 0 N a / A ffl-tf * 5 
M:flj$Ufe. PttPd©fij$ili^ iwt%T 

^JS0U 1 iRUT?**. *IAT£02/COJ*£: 

T^fo (Pt+Pd) SJtNa/ASttf;*^ 

-f h*ffl^fc»ftl:ll Pt8JSNa/AS-tft7<h 

[0 0 2 3] ^(r. Kftffiae*: i 2 srtcg^LT, ^ 

A'TS02/COH:Sr^^.TCO«SS:SH'<fco 08 

Hi*. 0 7<!:TO:P tfi«pNa/Ai-tftM hilt 
gUTif 0 :tli;0, (Pt + Pd) tadNa/Ai 
-tf^-^-T hfcffl^fcflteKtt, PtfififNa/AS!W 

BHt»*€rl 0 Ot:, 02/COJt*2(C|S^LTfi ; o 



i. o o 0P#fp«^^ii^^(DCO}^tts$n 

^fbtt^iLT (Pt+Pd) fi«pNa/ASHf*^>f 
h«:J8V>T*>. /Elr^««l6HTCOta«fl9^ifcfbl»* 

J5fcT$5, <r£Tte, JS«PAR0)ia*^to-H:JC (P t + 
Pd) -Srflj^jfcj&i, (P t + Ru) (Pd + R 

u) Srffll^CifcT^S. 

[0 0 2 4] «3KttM3» **««T»a, O2/COW 

8 0 0 0 h-liU ^AT£0 2 /CO<£>j££: 1 . 75 
f:lt, 3wUP tfij$Na/ASt't7-f httfiE© 

P t ffi^T;i/^^M^iitKLT^-To -tiJ; 9> -co 

*ttTt(i, p ts^pNa/A^if^^-r bmnt^m^ 

fzm^lZte, 5 0- 2 0 Ot^liT^lCOIg 

B10 ppmHTT, aff^i:ifbsnT^sct*« 
ftfr-otzo ptafif7i^t»87?it as**® 

T<Oiafe«-rP.ta«FNa/AaHf*7< h»lJ:^ 

5«-&Kltt, 2 0 0t^±(Z)im«I<ht^nTt^ 
C^f), P tS)#Na/Alt^7'1' httl^l^ 

[0 0 2 5] »4fc.tt, fi#£fiMr<0;fc^*>&«-efi 
*U*:AaH?*^-f hCLT, H«K:d*tt"Cf^«Ufc 
P tfiJSK/ASif*^ hfttffiL Ptaj#Ca/Ai 
if^-^-f h»«E, 43J;tfP tffim^a/AStt?:*-^ h 

itK£5fc<£>P tfi^Na/Aiift^ htt&SiJti&L 
T^LfCo K/ASHftf-^-f hj)Mt*«^fc»^K:tt. 
N a/ASHf:*^ MMftcfc 0 fc«n&4#te£^LJfco 
Ca/A, Mg/ASH?*5-f MUKfeffl^ifc* 

COtt«|tl$n«jfSi|#ttSSL&. K/ AS! 

i?*^-f h*JBV>fc»a\ 0 2 /COi:b^l. 7 5/)^ 
1. 2 5^*^Tt>SSKI»(04*tt*SL&. SSiC, 

1 2 5r^TF^{gS 

[0 0 2 6] 
«4] 
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COBS (0 pm) 




K / A 


Na/A 


C a / A 


M g / A 


o 

£ O 


O A 


C A 

5 0 


3 0 0 


4 0 0 


o u 


□ 


5 


e a 

5 0 


6 D 


r 0 


n 
U 


U 


U 


U 


inn: 


0 


0 


0 


0 




0 


o 


o 


0 


1 5 0 


0 


0 


5 0 


7 0 


1 7 5 


0 


5 


7 0 


1 0 0 


1 2 0 0 


5 


5 


10 0 


3 0 0 


2 2 5 


4 5 


5 0 


4 5 0 


5 5 0 


2 5 0 


9 0 


1 0 5 


8 0 0 


9 1 0 



[0 0 2 7] mz. P taf$«t»«tttffiOH«S:Wl^c 

fco mmmi tmmzp tfijts3w t %cdm\z. ait 

fe«U ^co^tt^H^fc. Bl OttKYbfflflE&l 0 0 
"C. 02/COJt<£l. 7 5tr|g^LT. &*©tU#S 

cnJcO, IfiJfM^O. 1 — 1 Ow t ^©iSHfCiJUT 

£0. 5i:ifci^i;(t i w t %jy.Tco*iJt*T#t!fe 

^10 0t, Oz/COMl. 7 5l:IS:£lT, 3w 

fc*>©-c&-5. nn«toi, oooPtniMfeiiai* 



[0 0 2 8] fiiSTS&lB£g*.. SSA-T-502 

/COttSl. 7 5lCLT&tt«E©iaffi«#tt*W< 
fc„ S^Lfc^KJAu, Rh:teJ;^I rT. P t <h|W| 
fiSK^SftlCfctJftaBlxfc. 3i5tcAu. Rh*5j;0:i 
r Srffl^fbfcK/AS-tf^-7-f h«j«fCOViT, 

d. Ruffi#©i»^£i£tS:LT^-r., C*aJ;9Au, R 
h. I r SfflliTfcP t izmZm^<D&m&yji-?Z\iitf 

[0 0 2 9] 
[315] 









COSI 


J ( p p m) 






P t 


P d 


Ru 


A u 


Rh 


I r 


2 5 


3 0 


5 0 


2 5 


5 5 


4 0 


6 0 


5 0 


0 


2 5 


0 


0 


5 


1 0 


7 5 


0 


0 


0 


0 


0 


0 


1 0 0 


0 


0 


0 


0 


0 


0 


1 2 5 


0 


0 


0 


0 


0 


0 


1 5 0 


0 


2 0 


0 


0 


0 


1 0 


1 7 5 


0 


5 0 


0 


5 


5 


2 0 


2 0 0 


5 


9 0 


5 


1 5 


1 0 


5 0 


2 2 5 


4 5 


1 5 5 


4 0 


3 5 


6 0 


1 3 5 


2 5 0 


9 0 


2 0 0 


8 0 


7 0 


1 0 0 


1 8 5 



[0 0 3 0 ] cn6©»*iD, KffcftfcttEKIP t JS*SA 

T$>5ASHf;*7-f Mete, K/ASHf^-f 
*^<t3»«aSL^d«. Na/AMW^-fh, Ca/A 



CO 



2. 0**«F*l,^a*, 1. 2 5-1. 7 5<£>$gHT&£ 
Au, Rh, I r^pS:ffll^ClifeT#S. tt't) 
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Pt. Ru. Au, Rh£fflV>££<h75*??£"U<^. 

[0031] «*ss^j4» ^mmmx'te. mitmmizte 

P t ^Ru^ffi#K/A§H?T5'f h»$££fflV>T<^ 
iZfaftLfce PttRu©g^ilJ^lwt%T$ l 

B*IMHtB!i;'e*§= ST. *?AT-2>02/CQJi 

fc. EI12{C. ^0DB#©^S^7.4 3 cDCOji^CD?M^ 
*^J3Tffl^fcP tfiftK/Ait't^-f f- 
M^itbigUT^-To ^J;OPt-Ru^«K/ 
ASJ-tf^-7<r bfcfe^fflt^c^Ktt. PtfilfK/A 

, [0032] jwc. gHb?&^£ i 2 5 1: tc@^ lt^a 

-r-SO-i/COJtODfic^ttSriS^fCo 01 3£, CCDS* 

P ttiJtK/ASif*5"f hfi*«i:Jtl!eLT^-r o Cti 
it). P t -Ru^&JfiJtK/ASHfT^-r h«*££ffl 
^c^fCte. P tffi^K/ASi-tf:*^ hM^Srffl^ 

OCC. 02/C01t?r2{C^LTffofc^iS^1? 
fcP tffi&K/A^ifT^ bM&<h|5]*£. 1, 00 0 

m mmm'ik hmmux 4- © c o t ^ m s n-r. 

[0 0 3 3] $t>tC, Pt-Au. Pt-Rh, Pt- 
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